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[Claim 1] Formula (I) : 
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The propylene oxide addition product which is displayed with the 
(As for in the Formula and R alkyl group of carbon number 1 to 
S, as for m+n integer of 1 to 10 0). 
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[Claim 2] . Formula (II) 



It is displayed with the (As for in the Formula and R alkyl group 
of carbon numbeT 1 to 8), the acetylene glycol and the 
propylene oxide the Lewis acid and that it reacts under existing 
of the complex of the Lewis acid are designated as feature, the 
Claim 1 the production method of the propylene oxide addition 
product which is displayed with the Formula (I) which is stated. 

[Description of the Invention] ( Industrial Area of Application ) 

As for this invention in the novel propylene oxide addition 
product which has not been recorded to the reference regarding. 
As for details, as the rust prevention oil wettability providing 
agent to the metal , in addition, with, the aqueous system the 
defoaming agent which does not have the beading . spreading 
agent of pesticide. As the wetter etc. of the adhesive , it is a 
propylene oxide addition product of the acetylene glycol which 
makesuseful and something regarding its production method . 

(Technical Background ) The ethylene oxide addition product of 
the acetylene glycol is the producible by the fact that the amine 
acid is designated as the catalyst . With this catalyst system is 
the inactivity in the propylene oxide addition reaction of the 
acetylene glycol . The appropriate catalyst is not discovered by 
in addition to. The propylene oxide addition product of the 
acetylene glycol of the 2,4,7,9- tetramethyl -5- decyne -4,7 -diol 
and the 3,6 -di methyl- 4- octyne -3,6 -diol etc was not known 
sofar. 

The addition reaction of the propylene oxide for the alcohol 
or the glycol which is done generally with the temperature of 
the 10 0 to 200 °C is done under the ambient pressure or the 
added pressure with the strong base like the caustic soda and the 
caustic potash as the catalyst . But in the alkali being a unstable 
when it heats to the temperature 10 0 °C or higher with the 
especially strong basicity , the decomposition it does the 
acetylene glycol , rapidly in the ethinyl carbitol and the ketone 
or the ketone and the acetylene . Because of that, as for this 
strong base it cannot use as the catalyst, [fit is a lower fatty 
amines , the acetylene glycol the decomposition is not done, but 
this aforementioned sort is the inactivity in the propylene oxide 
addition reaction of those which are effective to the ethylene 
oxide addition reaction . In addition, the appropriate additional 
catalyst was not discovered. 

(Problems That Invention Seeks to Solve ) This way, as for the 
propylene oxide addition product of the acetylene glycol , the 
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production method therefore because the addition product itself 
is not known, as for this invention it is something which can be 
done for this production method and in order to offer the 
addition product . 

(The means in order to solve the problem . ) This invention to 
be something which solves the aforementioned problem , asfor 
the invention of the first , the Formula (I) : 



BST'&cT, 3C (II) : 



CH 
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I I 
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I I 
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(As for in the Formula and R alkyl group of carbon number 1 to 
8, as for m+n integer of 1 to 10 0), So it is something which 
designates the propylene oxide addition product which is 
displayed as the gist- . As for the invention of the second , being 
a invention of the method which produces the propylene oxide 
addition product which is displayed with the aforementioned 
Formula (I) , the Formula (II) : 



(Sep, RligtfSSn ~ 8 (7)7 JU+JUS) T-%.h2h&7 
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(As for in the Formula and R alkyl group of carbon number 1 to 
8) The acetylene glycol and the propylene oxide which are 
displayed with the , it is something which designates the Lewis 
acid and that it reacts under existing of the complex of the 
Lewis acid as feature. 

As for main inventors of the namely, in order to add the 
propylene- oxide to the acetylene glycol which is displayed with 
the aforementioned Formula (II) as the result, of the diligent 
research. If it uses the complex of the Lewis acid and the 
Lewis acid as the catalyst evenunexpectedly, reacting easily with 
the low temperature , you discovered the fact that you can obtain 
the novel propylene oxide addition product with the high yield , 
reached to this invention . 
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This invention is explained next in detail. 

The production method of this invention designates that it 
uses the complex of the Lewis acid and the Lewis acid as the 
catalyst as feature. The Lewis acid , for example, you can list 
AlCl3.AlBr3.BF3, Sn Cl4, Sn Br4,FeCl3,BeCl2,CdCl2,ZnCl2, 
BCl3,BBr3,TiCl4,TiBr4,ZrCl4, alkyl aluminum dichloride or the 
like , the complex of the BFs and the alcohol , the phenol and 
the ether, to this Lewis acid or the complex of the Lewis acid , 
of the A1C13 and the complex of the Lewis acid ofthe3 
original complex or the like of the aromatic hydrocarbon and 
the hydrogen halide . In these catalyst , the boron trifluoride 
diethyl ether [BF3O (C2H5) 2], it is something where the AICI3 
and theZnCh are desirable. 

The amount used of the aforementioned catalyst may be the 0. 
1 to 5.0 parts by weight vis-a-vis the acetylene glycol 10 0 parts 
by weight which is displayed with the aforementioned Formula 
(II) . 

In the acetylene glycol which is displayed with the 
aforementioned Formula (II) as the raw material , it is produced 
at the Air Products & Chemicals Incorporated of the United 
States and it is possible from the Nisshin Chemical industry Ltd. 
to use various ones which are marketed with the tradename 
Surfinol . 

As for the addition reaction , the aforementioned catalyst and 
the acetylene glycol which is displayed with the Formula (II) in 
the reactor the addition . To there sucking the propylene oxide 
with the gaseous , it does, the reaction temperature the 40 to 10 
0 °C it should have made, but, this reaction advancingeasily even 
with the 40 to 70 °C low temperature , gives the addition 
product with the high yield . 

After the reaction termination , the catalyst is neutralized. 

Furthermore, with the aforementioned method the propylene 
oxide the even 3.5 mole or more, the acetylene glycol which the 
5 mole or more is added desirably because it becomes the 
. chemically stable , when furthermore the propylene oxide is 
added to this addition product , producing with the known method 
which uses the strong base catalyst becomes possible. 

As for the propylene oxide addition product of this invention 
as the wettability providing agent of the oiliness , in addition, it 
is effective as the defoaming agent where the beading with the 
aqueous system does not come out. When, this characteristic is 
considered, value of the m+n in the aforementioned Formula (I) 
the 1 to 10 0, to the range of the 1 to 30 being desirably is good. 
When value of the m+n exceeds the 10 0, it reaches the point 
where the interfacially active property is lost and it becomes not 
to be practical. ( Working Example ) 

Next this invention is explained in detail with the Working 
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Example . Furthermore, the section in example displays the parts 
by weight entirely. In addition, as for verification of the novel 
substance , with the measurementand the elemental analysis of 
the hydroxyl group of the secondary due to the anhydrous 
phthalic acid pyridine method the action. The test of the 
propylene oxide addition product which is obtained was done with 
the below-mentioned method . The propylene oxide addition 
product 0.1 weight % which can the defoaming strength :SBR 
latex ( Asahi Chemical Industry Co., Ltd. make and solid 
component 51.5 % ) or vis-a-vis the acrylic emulsion ( Nisshin 
Chemical industry Ltd. make and solid component 60 % ) is added. 
Those which dilute this with the 1 -to- 1 weight ratio with the' 
water were designatedas the sample . The aforementioned sample 
20g is inserted in the graduated cylinder of the 1 0 0 ml gently, 
the upper part is done after being overturned with the film , the 
2 second every other with 10 time shaking. The height of the 
bubble immediately after that and after 1 minute leaving was 
measured with the volume . The propylene oxide addition 
product which you can obtain vis-a-vis the beading property : 
aforementioned SBR latex or the acrylic emulsion those which 
add the 0. 1 weight % , on the aluminum foil the coating are 
done with the applicator . After the ambient temperature drying 
( coating thickness 20u), the beading was decided with visual 
inspection. Working Example 1. Comparative Example 1 and 2 
[ propylene oxide even 3.5 mole addition product of 2.4. 7.9- 
tetramethyl -5- decyne -4. 7 -diol ] 

st The stirrer in the stainless steel autoclave which attaches, the 2. Ite 
..'4.7.9- tetramethyl o- crepe -4.7 -diol ( Nisshin Chemical fe, 
; / industry Ltd. product and Surfinol 10 4) the 29 4 part inserting. * 
?As the catalyst , the BF3O (C2H5) 2 the 2. 2 part adding. After as 
I. substituting the air inside the autoclave with the nitrogen, *. 

while keeping the temperature in the 60 to 70 °C , the 
j propylene oxide 26 4 part requiring the 2 hours with the pressure ?;. 
\. 1.0 to 1.5 kg/cm 1 , the injection. After that, the product is t 

neutralized with the caustic soda . Refining by separating the 
:\ water layer , you obtained the propylene oxide addition product 
I"' 55 5 part of the 2,4.7,9- tetramethyl -5- crepe -4,7 -diol . ( yield 

it 995 % ) ... w.*™* ........... 
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You verified that the measurement result of the secondary 
hydroxyl group of the propylene oxide addition product which is 
obtained ( hydroxyl number ) with the result of the elemental 
analysis is, as shown in the Table 1 , is the anticipated compound 
(Aforementioned m+n even 3.5) because of this. 

Furthermore, the result which does the test the defoaming 
strength of this propylene oxide addition product concerning the 
beading property was sort of the Table 1 , 

Furthermore, that for comparing it used for the raw material 
with the Working Example 1, in the same acetylene glycol , 
concerning the thing ( Nisshin Chemical industry Ltd. product and 
Surfinol 440) which the ethylene oxide the even 3.5 mole is 
added the test was done concerning the defoaming strength and 
. the beading property ,the result description is shown in the 
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Table 1 , ( Comparative Example 1). 

In addition, concerning the SBR latex or the acrylic emulsion 
which does not include the alkylene oxide addition product of 
these acetylene glycol . The test was done concerning the 
defoaming strength and the beading property , the result was 
inscribed to the Table 1 , ( Comparative Example 2). In this case, 
as for the peripheral area on the aluminum foil without getting 
wet, there was a beading , could see the crater mainly in the 
paint surface . Working Example 2 [ propylene oxide even 5.0 
mole addition product of 2,4,7,9- tetramethyl -5- decyne -4,7 - 
diol] 

In the Working Example 1, the catalyst amount besides the 
quantity of the 2. 7 part and the propylene oxide is designated as 
the 37 7 part , the propylene oxide addition product 66 4 part of 
the 2,4,7,9- tetramethyl -5- crepe -4,7 -diol was completely 
similarly obtained. ( yield 99.0 % ) 

The propylene oxide addition product which is obtained, when 
you analyzed in the same way as the Working Example 1 . The 
result is as shown in the Table 1 . Because of this you verified 
that it is a anticipated compound (Aforementioned m+n even 5. 
0). Working Example 3 [ propylene oxide even 30.0 mole 
addition product of 2,4,7,9- tetramethyl -5- crepe -4,7 -diol ] 

That it used with the Working Example 1, to in the same 
autoclave , the propylene oxide 5.0 mole addition product 22 4 
part which is obtained with the Working Example 2 inserting. - As 
the catalyst the sodium methylate powder ( Kawaken Fine 
Chemicals Co., Ltd. make) the 7. 7 part adding. The air inside 
the autoclave was substituted with the nitrogen . After that, 
while keeping the temperature in the 120 to 130 °C , the 
propylene oxide 62 8 part requiring the 3 hours with the 
pressure 2.0 to 2.5 kg/cm 2 , the injection . After that the 
product is neutralized with the hydrochloric acid . Refining by 
separating the water layer . The propylene oxide addition 
product 85 1 part of the 2,4,7,9- tetramethyl -5- crepe -4,7 -diol 
was obtained. ( yield 99.0 % ) 

The propylene oxide addition product which is obtained, when 
you analyzed in the same way as the Working Example 1 . The 
result is as shown in the Table 1 . Because of this you verified 
that it is a anticipated compound (Aforementioned m+n even 30. 
0). propylene oxide even 3.5 mole addition product of Working 
Example 4-3,6 -dimethyl- 4- octyne -3,6 -diol ] 

That it used with the Working Example 1, in the same autoclave 
the 3,6 -di methyl- 4- octyne -3,6 -diol ( Nisshin Chemical 
industry Ltd. product and Surfinol 82) the 29 0 part inserting. As 
the catalyst the BF3O (C2H5) 2 the 2. 5 part adding. The air 
inside the autoclave was substituted with the nitrogen . After 
that, while keeping the temperature in the 60 to 70 °C , the 
propylene oxide 34 5 part requiring the 2 hours with the 
pressure 1.0 to, 1.5 kg/cm 2 , the injection . After that the 
product is neutralized with the caustic soda . Refining by 
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product is neutralized with the caustic soda . Refining by 
separating the water layer . The propylene oxide addition 
product 63 1 of the 3,6 -di methyl- 4- octyne -3,6 -diol was 
obtained. ( yield 99.4 % ) 



The propylene oxide addition product which is obtained, when 
you analyzed in the same way as the Working Example 1, the 
result is as shown in the Table 1 . Because of this you verified 
that it is a anticipated compound (Aforementioned m+n even 3. 
5). 
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( effect of invention ) 

This invention is the propylene oxide addition product of the 
novel acetylene glycol which has not been recorded tothe 
reference and something which offers the production method . 

With the method of this invention , besides it reaches the point 
where itcan produce the aforementioned addition product for the 
first time, with this method the addition reaction of the 
propylene oxide being the low temperature , it advances easily 
and it is a high yield . 

As for the propylene oxide addition product of this invention , 
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relative in comparison with the ethylene oxide addition product 
the H LB going down. In addition., in the close distance of the 
triple bond , quite it is effective due tothe fact that the -OH group 
of the propylene oxide addition compound , or the -OH group of 
the original glycol existsin position of the left and right 
symmetry , as the wettability providing agent of the oiliness . 

Furthermore, with the aqueous system the defoaming capacity 
improves due to the fact thatthe methyl group of the side chain 
increased as the additive , it is effective as the defoaming agent 
where the beading does not come out. 
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